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Frequency of floods: Global warming has tremendously
increased the frequency of floods across the globe.

= Huge losses: In 2021, floods contributed to losses of
around 90 billion USD.

"= Lack of environment understanding: The flood destroys
the road network and limits the use of standard maps
such as Google Maps and Open Street Maps.

= Aim: To develop a robotic mapping platform that
provides traversability information of the destructed
environment due to floods.

CHALLENGES

Randomness: The flood brings massive random and
unstructured debris, including fallen trees or destroyed
bridges.

= Highly turbid water: The significant amount of sand
particles in flood water makes it opaque and limits
underwater understanding.

= Variable depth: The extremely shallow and variable
waterbed depth threatens boat safety.

= Scarcity of datasets: Data collection is dangerous and
often prohibited in a flooded environment, resulting in
limited relevant datasets.
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KEY FINDINGS

Water depth detection: The sonar image's boundary
between no return and seabed zone may provide
accurate water depth.

= System reconfiguration: The parametric modular design
of the system provides easy reconfiguration of the
system in any other boat.

= Multimodal information: The underwater footprint of
an obstacle may increase the detection accuracy over
the surface.

= Big dataset and realistic simulation: In addition to a
vast multi-sensor dataset from natural lakes, a realistic
simulation in UNREAL Engine provides rigorous and
robust testing of complex environments.
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SURFACE WATER TRAVERSABILITY

LiDAR does not detect the water but detects the floating
leaves, which can be safe to nawgate by boat
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UNDERWATER TRAVERSABILITY

Challenges in sonar images:

* The waterbed reverberations generate speckle noise and
intensity patterns, reducing the signal-to-noise ratio.

* 2.5D Sonar image provides uncertain object dimensions
and no depth information.
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